Abstract: Traditionally, higher education has relied on recruiting executive leaders based largely on scholarly credibility, expecting leadership competency to develop with "on the job" experience. This approach is risky to organizational success. Building upon research about how institutional leaders identify, select, develop, and support those in succession, this study aims (1) to explore how senior academic leaders in engineering perceive their leadership roles, specifically the importance they attribute to various leadership skills and their self-confidence in exercising those skills, and (2) to discern the prevalence of mentoring and sponsorship practices those leaders use as part of their leadership portfolio. Results of a national survey, distributed in collaboration with the American Society for Engineering Education (ASEE) to leaders in academic engineering in North America, confirm the importance of select leadership skills, including practices related to the mentoring and sponsorship of emerging leaders. However, the reported prevalence of those practices was relatively low in this sample. The authors recommend holding leaders accountable for developing future leaders and present an instrument for self-and organizational assessment of such practices for use in implementing more intentional approaches to leadership development in higher education.
Introduction
Global corporations are tackling organizational challenges through systems that identify and develop internal potential leaders (Korn Ferry Institute 2015) ; however, academia has been slower to adopt what has been called "one of the best attributes of business culture: Its tradition of developing leadership through succession planning" (Blumenstyk 2005) . In higher education, the recruitment of executive leaders continues to rely, as it has traditionally, on scholarly credibility, viewing management and leadership opportunities largely as voluntary service roles. Deans and department chairs are selected primarily for expertise in their fields of scholarship, with the expectation that their scholarly success will transfer to effectiveness as institutional leaders. Moreover, academic leadership positions have historically been time-limited appointments, after which the leader returns to teaching and research. This tradition can lead to a conservative approach to organizational change, with leaders trying to avoid creating relational and political conflict (Rowley and Sherman 2003; Gmelch 2004 ).
For almost two decades, scholars of academic leadership development have been calling for new talent management processes that identify, inspire, and prepare diverse faculty for administrative leadership roles (Gmelch 2000; Clunies 2004; Betts et al. 2009; González 2010; Gigliotti and Ruben 2017) . A recent study of department chair preparation revealed the continuation of "just in time" learning of administrative leadership skills, through consultation with colleagues and experience gained through handling challenges (Gmelch et al. 2017 ). On-the-job training may have worked well in decades' past. Today, universities are increasingly called to take more strategic and inclusive approaches to business practices, institutional change, community engagement, and entrepreneurship (King and Sen 2013; Rizvi et al. 2013 ). In addition to requiring a new skill set for academic leaders, some of these expectations create tension with traditional academic values . In response, some contemporary leaders recognize the distinct skill sets needed for leadership and are preparing themselves with formal leadership education and executive coaching (Kaufman 2006) .
These trends in professional development in academic leadership are promising, but insufficient. The development of academic leadership for the current era would benefit from a better understanding of how current leaders view their leadership abilities, including practices they use to identify, select, develop, and support emerging leaders. A recent qualitative study of 32 science, engineering, and math (STEM) academic leaders described these roles in terms of "matching" talent to positions, counseling and advocating for protégés' advancement, and supporting organizational goals ). The present study was designed to build on those interviews through a national survey of engineering leaders conducted with the American Society for Engineering Education's (ASEE) Engineering Deans Council (EDC) (executive leaders consisting of deans, provosts, department chairs, and directors). The aims of this national survey study were (1) to learn more about how senior academic leaders in engineering perceive their leadership roles, specifically the importance they attribute to various leadership skills and their self-confidence in exercising those skills; and (2) to discern the prevalence of mentoring and sponsorship practices these leaders use as part of their leadership portfolio.
Materials and Methods
The national survey was designed and delivered as the Academic Leadership Survey in collaboration with the ASEE, which has a membership of more than 12,000 individuals and includes representation of more than 400 colleges and universities. The survey was distributed to 355 members of the EDC, composed of the executive leaders (deans, provosts, department chairs, and directors) of the ASEE. The survey is available from the authors upon request.
Survey Development
The Academic Leadership Survey was designed with an introductory statement of consent that included a purpose and assurance that responses were confidential. This statement was followed by three sections for response. Section I asks respondents to rate their self-confidence in and their assessment of the importance of specific leadership competencies (skills and attitudes about leadership in higher education). Section II asks respondents about their behaviors related to mentoring and sponsorship for high-potential academic leaders. Section III asks respondents to describe the basic characteristics of their background and their organization.
For Section I (leadership competencies), 14 items were adapted from the previously validated 47-item Leadership Learning and Career Development (LLCD) survey (unpublished; available from authors), used to evaluate outcomes of national leadership development programs for senior academic women in STEM . These items measure respondents' self-confidence and their perceptions of the importance of personal and professional leadership practices, strategic finance and resource management, organizational dynamics, and communities of leadership practice. Using a six-point rating scale (with a seventh option N/A for not applicable), the survey asks respondents to assess how important the skill or trait is to their current role and how self-confident they feel in performing the skill or related actions. The scale is anchored with Not important/not confident (1) and Very important/very confident (6).
Section II items (mentoring and sponsorship) were developed based on a review of the current literature and analysis of key informant interviews with leaders in STEM education . Survey respondents were asked to consider up to three protégés and, for each protégé identified, rate a list of sponsorship and mentoring activities according to whether they employed the behavior: Always, Most of the time, Occasionally, Never, or N/A (not applicable). Items were coded according to whether they represented behaviors associated with mentoring or sponsorship.
All items were formatted in a Qualtrics ® (Provo, UT, USA) survey and pilot tested by eight faculty and staff with expertise in higher education leadership and survey methodology. After minor revisions to reduce the number of items and clarify the wording of two items, the survey was shared with the leadership of the ASEE for further evaluation of face validity. No additional revisions were suggested.
Data Collection Procedures
The EDC (executive committee of the ASEE) reviewed and approved the project. The authors' institutional review board determined the project status as exempt (review 22 October 2014, ID# 1205001285) . Subsequently, the executive director of the ASEE sent an email invitation to ASEE-EDC members. The invitation included a link to the survey and assurance that responses would be anonymous. The survey was distributed, with two reminder emails, over the course of six weeks in late 2014.
Data Analysis
Descriptive information from Qualtrics ® reports and survey responses were uploaded using SPSS software (IBM; Armonk, NY, USA) for data management and statistical analysis. For Section I, data were analyzed descriptively to explore patterns of responses for individual survey items. The median responses were calculated as well as frequencies and percentages for each item. Although the data were not reported as subscale scores, the reliability of internal consistency was determined using Cronbach α and was 0.78 for importance and 0.83 for self-confidence (N = 82; 14 items). These levels are consistent with those from the original LLCD survey from which the items were drawn and are generally accepted as more than sufficient evidence of reliability (Cohen and Swerdlik 2005) . For the few surveys in which no response to an item was provided, the values were treated as missing data. To display the data, values from the six-point response scale were combined to enhance readability. Scores of 1 and 2 were combined as Not important or minimally important/self-confident, 3 and 4 were combined as Moderately important/self-confident, and 5 and 6 were combined as Very important/self-confident.
For Section II of the survey, respondents reported the frequency with which they engaged in eight mentoring and 12 sponsorship behaviors with up to three mentees. These data were analyzed using medians, frequencies, and percentages for each item. The demographic data reported in Section III were also analyzed descriptively (medians, frequencies, and percentages), and χ 2 goodness-of-fit tests were done to compare the sample with the EDC population in terms of the distribution of gender and race. All assumptions of the χ 2 test were met and 0.05 was used as the level of significance.
Results

Characteristics of the Survey Population and Respondent Sample
From a potential sample of 355 leaders from 350 institutions, 85 (24%) completed the survey, and 76 of these respondents provided demographic and professional characteristics. Table 1 reports basic characteristics of respondents compared with ASEE-EDC members overall. The sample was generally representative of the ASEE-EDC membership of white male academics in schools of engineering. The majority of respondents held the role of dean of schools of engineering or computing sciences, representing 17% of all deans in the EDC membership. Comparable to member organizations in the ASEE, the respondents came from 52 public and 23 private institutions from across the United States. The majority (83%) identified as White or non-Hispanic and the sample did not differ significantly from the population of EDC members in terms of race (χ 2 = 3.46, p = 0.063 [df = 1, N = 75]). Although the composition of both the survey sample and the EDC membership is predominantly men, the 24% proportion of women survey respondents represents a significantly higher proportion than in the general EDC, whose membership is 85% men (χ 2 = 5.78, p = 0.016 [df = 1, N = 75]). Table 2 shows results of the survey of leadership skills by frequency and median response, reflecting participants' assessments of the importance of each skill and of their self-confidence in performing the skill. Respondents to the Academic Leadership Survey tended to rate items at the high end of the six-point scale. They rated 85% of all items pertaining to importance as very or extremely important. The ratings for self-confidence in their skills were lower, with only 64% of items rated as very/extremely confident.
Respondents' Assessment of the Importance of and Their Self-Confidence in Select Leadership Skills
This sample of engineering leaders gave the highest ratings of importance (median = 6) to the activities of interpreting budgets, leveraging resources, engaging others in project execution, developing audience-specific messages, managing time and priorities, and practicing habits of well-being. Regarding their own self-confidence, respondents rated all but one item relatively high (median = 5), and they rated that item (practices for maintaining well-being) at 4. This lower rating of 4 for self-confidence stands in contrast to respondents' rating of 6 for this item in importance. Although 92% of this sample rated the item on maintaining well-being as a 5 or 6 in importance, only 45% rated their self-confidence in performing the item as a 5 or 6.
Developing Academic Leaders-Mentoring and Sponsorship Leadership Practices
Survey respondents had an opportunity to report the mentoring and sponsorship practices they had undertaken on behalf of up to three emerging leaders. Of the 85 leaders responding to the survey, one third (27) indicated that they had never mentored or sponsored a faculty member for a leadership position-a finding of concern for academic leadership development. The other 49 (including 40 men and nine women) described their mentoring practices for 94 different protégés; 27 of these (20 men, seven women) also described support for a second protégé; and 14 of the 27 (10 men, four women) also described a third protégé. Table 3 shows the responses associated with the 94 academic leader-protégé reports, displayed by mentoring and sponsorship practices in order of this sample's most to least frequently utilized.
Of the eight mentorship practices described, none were utilized universally. The respondents reported using two practices extensively (used frequently for 79% to 88% of the protégés)-providing candid feedback and discussion of political strategies. Four practices-supporting attendance at external development programs, seeking feedback about protégés' performance, holding regular mentoring meetings, and advising on executive presence-were used frequently, with 52% to 66% of the protégés. Guidance in strategic career development and shadowing opportunities were offered "frequently" less than half the time.
Five of the 12 sponsorship practices-public acknowledgment of achievements, public support for difficult or unpopular decisions, appointment to high-level committees, appointment to administrative roles, and nomination for advancement-were utilized frequently for more than 75% of the protégés. Four additional practices were used with less consistency: Sending protégés in the leader's place to important meetings, having protégés give presentations to executive groups, providing introductions to extend protégés' professional networks, and paving the way to leadership by preparing others to support or backfill the new leaders' current roles. Three practices were reported as being utilized infrequently (for less than 40% of protégés)-engaging consultants, providing support for executive coaching, and privately negotiating to advance the protégé. Note: Eighty-five members (24%) of the Engineering Deans Council of the American Society for Engineering Education responded to the 2014 Academic Leadership Survey. Forty-nine respondents described 94 different experiences with supporting faculty for leadership roles (49 described one, 27 described two, and 14 described three). Actions were scaled as Always, Most of the time, Occasionally, Never, or Not applicable. Ratings were assigned numerical values (Always = 3, Most of the time = 2, Occasionally = 1, and Never or N/A = 0); they were reported as percent of respondents reporting frequency of use. Responses of Always/ most of the time are combined as high-frequency responses.
Discussion
The results of this national survey of academic engineering leaders conducted with the ASEE-EDC membership highlight the importance of a set of leadership skills and practices, including mentoring and sponsorship, that apply to academic leaders and that are used in leadership development programs, such as ELAM at Drexel ® (Executive Leadership in Academic Medicine, Philadelphia, U.S.A) and ELATE at Drexel ® (Executive Leadership in Academic Technology and Engineering, Philadelphia) .
Leadership Skills: Importance and Confidence
The list of skills reflects academic leadership skills reported by leadership practitioners and by scholars from a variety of disciplines (Rich et al. 2008; Magrane and Morahan 2016; Wilkes et al. 2015; Gmelch et al. 2017 ). Our respondents gave high ratings for both importance and self-confidence to skills of transactional management: Interpreting budgets and managing resources, communication skills in messaging, and engaging other administrators in project development. This finding is not surprising given that these are skills that transition well from the management of academic grants and research projects. According to a recent study of engineering leaders, these skills define technical mastery and collaborative optimization (Rottmann et al. 2015) . The lower ratings for self-confidence regarding these skills are similar to ratings reported in a large national survey of department chairs (Gmelch et al. 2017) , which was a follow-up study to Gmelch's survey of chairs more than two decades ago (Gmelch and Miskin 1993) .
Mentoring and Sponsorship: Practices
Results of large-scale surveys, interviews with senior executives of multinational companies, and interviews of high-potential professionals with MBAs participating in their companies' mentoring programs have shown that a critical element in advancement was the mentor's use of "organizational clout" to advocate for the advancement of his or her protégé (Hewlett et al. 2010; Ibarra et al. 2010) . Although the importance of mentoring in the academy has been researched and discussed for years, one third of the executive leaders in the current sample reported they had not mentored or sponsored a protégé for a leadership role. This finding is consistent with national studies of corporate executive advancement in which most women (83%) and men (76%) reported having a mentor, but fewer reported having a sponsor (13% of women and 19% of men) . A follow-up study credited the gender difference in sponsorship with a 15% promotion advantage for men (Ibarra et al. 2010) . Similarly, a survey study of recipients of National Institutes of Health grants showed a relationship between sponsorship activities and academic research success; 73% of men and 59% of women who reported having received sponsorship advanced to major principal investigator or administrative research roles, compared with 58% of men and 45% of women who did not report sponsorship (Patton et al. 2017) .
Respondents to the current survey reported using a variety of methods in sponsoring emerging leaders, particularly public sponsorship practices, such as acknowledgment of protégés' achievements and support for their difficult decisions. Three "behind the scenes" sponsorship activities that are well described in research on corporate career development were reported infrequently by academic leaders in the current sample-negotiations to advance protégés, executive coaching, and enlistment of a team of advisors. This range of practices is consistent with findings from interviews with STEM senior academic leaders, and particularly with their roles as institutional strategists . Each of these practices takes advantage of a leader's positional power and draws on his or her strategic use of resources to enhance the potential success of a promising protégé; these actions may be the most influential types of sponsorship (Ibarra et al. 2010; Hewlett et al. 2011) .
Leading-edge corporations are using professional development approaches that support one-on-one sponsorship relationships for both women and men (Hewlett et al. 2011) . Although little is known about such practices within higher education, there is no reason to believe that such programs would not benefit leaders in higher education as well. Such approaches are consistent with recommendations to reduce barriers to advancement in higher education (Travis 2013; DeZure et al. 2014; Helitzer et al. 2016) and merit additional attention in research on leadership development for universities. Figure 1 provides a self-reflection instrument regarding mentoring and sponsorship practices that can be used for individual reflection and group discussion. This may be useful for both leaders who are developing protégés and for aspiring leaders.
Consider a current protégé with interests and talents in academic leadership. Reflect on how often you engage in the following practices.
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Rarely Figure 1 . Leadership Mentoring and Sponsoring Self-Assessment. * Note that some "mentoring" practices can be "sponsorship" if they are public and funded.
Limitations
As with survey studies in general, responses to the national survey represent leaders' selfassessments, which were not corroborated by external observations or judgments, or by direct reports Figure 1 . Leadership Mentoring and Sponsoring Self-Assessment. * Note that some "mentoring" practices can be "sponsorship" if they are public and funded.
As with survey studies in general, responses to the national survey represent leaders' self-assessments, which were not corroborated by external observations or judgments, or by direct reports from supervisors or protégés. Also, terms were not defined in the survey items, meaning that respondents' interpretations may have influenced their answers. Respondents may have rated one item in particular-"negotiations to advance the protégé"-lower if they interpreted "negotiation" to refer to trading or coercion, rather than advocacy. For this reason, the word, "negotiation", is replaced with the phrase, "advocacy for", in the Leadership Mentoring and Sponsorship Practices Self-Assessment (Figure 1) . Also, some of the variations in how frequently leaders employ certain mentoring and sponsorship actions may be influenced by their proximity (geographically or organizationally) to the protégé. For example, if a protégé works for an organization outside of the mentor's influence, the mentor would not be able to make appointments or to employ coaches and advisors to help the protégé. Neither would it be easy to provide shadowing opportunities or to send the protégé as proxy to important meetings when the protégé is not part of the same organization as the sponsor. It is worth noting that the definitions of mentoring and sponsorship may be contextual for these partnerships; some "mentoring" practices, such as shadowing programs and support for professional development, contribute to "sponsorship" when the support is visible to the organization and its leadership.
The response rate to the survey was relatively low, and respondents were likely drawn from a sample population that is more engaged in developing faculty leaders, particularly diverse faculty leaders, than the general population of academic engineering leaders. While this limitation precludes statistical evaluation of the survey instrument, the findings of significant gaps in sponsorship behaviors give credence to actions that might strengthen professional development in talent management for all academic engineering leaders. Thus, the results are presented as descriptive and instructional for advancing faculty as leaders. The survey should not be construed as having undergone external validation as a tool for evaluation. Rather, it serves as a preliminary assessment of a sample population of academic leaders. Items from the Academic Leadership Survey used here may be adapted or incorporated into future instruments for program evaluation and leadership coaching.
Conclusions
Academic leadership is challenged with developing and expanding the leadership and management skills that leaders learn as scholars and extending the relational skills they need to be effective organizational strategists. The findings of this study situate a portfolio of leadership development practices that are being used to expand and diversify the corporate workforce within the context of academic leadership. While the current findings are based upon a population of leaders in academic engineering, the results are similar to those found with leadership in STEM and the humanities across universities and colleges.
The academic engineering leaders who responded to this national survey report using a variety of leadership skills, including those of sponsorship. This is encouraging. However, it is concerning that one-third did not identify a junior colleague for whom they had provided mentorship and/or sponsorship to become a leader. This level of prevalence of behaviors to foster leadership succession is less than ideal and risks inhibiting efforts to encourage faculty to explore academic administrative leadership roles, especially for women and faculty of color who have less access to the network of traditional leadership mentoring opportunities.
These findings offer a rich menu for professional development of already talented and motivated academic leaders. Training and support programs require attention to the mentoring and sponsorship leadership practices outlined in the Leadership Mentoring and Sponsorship Practices Self-Assessment (Figure 1 ) as well as management and leadership skills, such as those described in the Academic Leadership Survey (Table 2) . Their potential uses to increase awareness of a portfolio of behaviors to advance leadership opportunities include as (1) a checklist for faculty to review as a career development tool or in identifying and working with mentors/ sponsors; (2) a guide for mentors/sponsors to use for reflection on their mentoring and sponsoring behaviors; and (3) a framework for mentor-protégé conversations around experiences and skill development that expand leadership abilities. As a reference for the design of educational programs, it can be useful in developing lessons for career coaching or professional development workshops as well as for evaluating leadership program outcomes. In addition, selected items might be incorporated into performance evaluation or used when screening applicants for leadership roles that incorporate support for the career development of diverse faculty.
Awareness of need, as well as understanding the possible practices that are being used effectively by sitting leaders, are requisite for culture change that advances talented leaders and organizational innovation. This will require that faculty and leaders-protégés and sponsors-share responsibility for leadership development and incorporate mentoring and sponsorship into core leadership practices. Universities that hold themselves accountable for professional development for their leaders are likely to discover the lessons of corporate America-that the intentional development of diverse leaders from department chair through presidential staff carries advantages in leading in innovation and addressing societal challenges. Such an investment seems prudent for all of higher education. 
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